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Grinding

Spatk grinding of hard-alloy cutting tools, which vas first publicized in
comnection with turner Bortkevich's speed up of metal cutting in July and Au-
gust 1948 (1), and lster "jntroduced” at the Saratov Ship-Repair Plant (2) 1r
May 1949, has since made 1ts appearance ip @ number of Soviet plants. At the
Tbilisi Machine-Mulding Plaot spark grinders are used for gharpening tools .
for the T-k lathe (3), while the Kirov Plant in Leningrad claims six sbops
equipped for spark grinding of tools (4). The Elektrosila Plant leningrad,
manufacturer of the spark plating unit (5), itself uses spark finishing on
cutting tools, &3 do a number of other Leningrad plants (4). The Kirov plant
claims thet electrolytic methods have doubled and tripled the durabllity of
ita tools (4). The technical council of the Elektrosila Plant Fecently dis-
cugses spark procesaing at one of its regular meetings. Doctox/ of Technlical
Sclences and-Staliu Prize Winner B. P. Lazarenko took & leadiqg part in the

ddscussion. (6) ;

] A new development in spark grinding is its application 1? bearing manu-
facture. In one shop of the First State Bearing Plant, spark! grinding of
bearings has eliminated the need for abrasive vheels. (7) \

Spark griniing is also finding epplication in Rumania at phe Bucharest
"Dinamo" Plemt. The grinding wheel is of cast irom, rather than impcrted
vidia steel which was formerly used for tool grinding. The old vheels were
good for only 4-5 days. The designers and builders of the new device were
Engineer Losif Manceas, Nikolae Piederer, N. Henganu, N. 4n, Gheorghe Che-
zar, Vasilie Patrulei, and Toma Neghel. Dust and chipe are eliminated during
grinding. A few days ago, the "Dipamo” Plant gave a special demonstration of
the device before representatives from the Steagul Rosu Metallurgical Plant in
Brasor. The visitors brought their own samples for grinding on the spark ma-
chine. Excellent -eeults were obtained. (8)
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There i3 evidence, however, thet spark grinding is not wniversally appreci-.
ated in Soviet plants At the Riga Turbine Machlnery Plaat, the shortege of hard-
alloy cutters and tb: plant's failure to inatitute centrelized tool-grinding ser- . K
vice has held up the conversion to high-speed cutting methods. Despite these ' Lol
_digficulties, the plant hes nct even set up a gpark -grinding unit which it owns. .

f9)

Cutting, Mahiping

The snode-me-nenicel or electrolytic method of cutting metals has shown
good results oun raw steel, and is the only method of cutting hard alloys and har- :

dened steel.,

In this method of eutting, the tempered steel maintains its hardness, while : v ]
in cutting rew steel, surface hardening takes place only to a depth of & few e S L
hundréathis of a miliimeter, which does not interfere with gubsequent mechining of i vl M

the plece.

The finish of the surface cut is so satisfactory that the Taces of cushion
dies, for example, do not require Purther machining.

Any type of metal can be cut by the gnode -mechanical method, the efficiency
depending on the degrse of heat conduction, heat capscity, and melting point. The
higher tbese paramete s, the lower the efficiency.

Kh. M. Sarbash hus designed a highly efficient electrolytic disk saw which
can be set up on the busic units of a slmple lathe or turret lethe. Either direct
or alternating current may be used. For direct current, a 25-30 volt, 250-300
ampere generator is used for the current flow between the cutting disk end the
work plece. For altermating current, an ST-2 velding machine transformer may be
cut into the circuit. The electrolyte remeins unchanged in either case. A 300-
ampere mechanical or other rectifier should be used when working with alternating

current.

Economizally, the anode-mechanical method of cutting steel completely Justi
fies itself. The greater wear of the cutting disks can be ignored in view of
their negligible cost. The disk on the saw discussed sbove is 500-600 miilimeters
in diameter and 1.5-2 millimeters thick, made of gsheet steel. In shop use, it
will cut 50-millimeter sheet steel at a rate of 136 minutes per linear meter, where-
as arc cutting takes 280 minutes, and cutting with a 6-millimeter bit 565 minutes

per linear meter. (10)

The Riga Turbine Machinery Plant hes an anode-mechanizal saw suitable for
cutting large steel billets. However, it has not yet been set up for use. (9)

Another development in the field of spark working of metals is the mechining
of dies. The "Kresmogverdeyets" Plant in Leningrad built the first electric

spark 'wit for this purpose. (11}
Plat

The electric spsrk unit for plating the cutting edges of tool: with hard
alloy was developed by the Elektrosila Plant imeni S. M. Kirov in Leningrad {12)
and is currently beiag produced by that plant (5). The wnit is reczeiving a great
deal of sttention at enterprises in Leningrad and other cities. Numteroue re-
quests for plans and schematic drawings have been received, in responmse to vhich
the Bureau of Technical Information has distributed over 300 plans to enterprises
in Leningrad, Khar'kev, Sverdlovek, Odesssa, Beku, and latvian SSR. Representa-
tives from other enterprises come to tke Elektrogila tool shop almost daily to

study ihe unit in cperstion. (12)
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MAKE DIES ON SPAKK MACHINE -- Leniugmdsk&va Pravda, 18 Aug 50

The electric-spark machine tool can make dies better and faster thnn
the most skilled worker. Every day the progressive electric-spark method,
developed by B. R. Lazarenko, finds wider and wider application in Lenin-
grad industries,

Production men go to the electric methods laboratory of the Leningrad
House of Techmrology to learn new aspicts of the field.

Railreoad workers of the October Railroad System, who need & good

method of sharpening the hard-alloy cutters used in high-speed facing of
railrond car vhesls, have shown particulsr interest. Cutters that used

to require 10-12 hours!' grinding now come out of the tank in less than an
hour, b

The technology of making blanking dies has recently been revised at o FEEA
the Leningred Elektrosiia Filunt. Previously tae ‘dies could only be made :

by the mpst experienced craftsmen. Now such dies are made by only medium-

skilled workers. Men of this trade are now known as "electrosparkers.”

The new method has vastly improved the quality of dies, speeded their manu-

facture, and will save the plant millions of rubles.

O N R : T i e g
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B.R. Lezerenkd, with the aid of his brother, evolved & schems ‘ ‘ VL {
for en electric cireuit which csuses the electrode t¢ penstrate mstel.
Thew eunerimented wlth this Cluetiony ek e vhid oo o Moy o) vinishing
metals. Both conteact end non-contact circuits were used. The non-contact . i
metlod proved eesier and simpler, S »

VoTe Vasil'ev vtilized thelr electric spark gap method to effect
metallic erosion, intanding thet this process should be used in the
mechine tool industry to replace such steps as drilling, boring, threrding,
end grinding.

: Bssicelly the system operetes by cherging s condenser, then insteni- B s
o ly dischrrgins it with 8 spark thet bresks vp the metsl perticles. The. g Y
cutting, or bﬁming plece is the electrods, while the metsl to be woiked
is the enode. This process of cherge/dischrrge is repested in repid

succession for the Juretion of tke work to be dons. In the Vesil'sv

3 method, both the burning snode and the mztal to be worked sre inmersed:. s :
in & liquid medium. S ) .o : e . Cs

A muiti~slectrode cutting method has been proposed to cut down the i~ '
number of steps necessery in meking more than one drill, cut, or tooling.
Electronic cortrol of the multi-electrode circujt is also proposed.

PR

Vasil'ev himself points out the following disedvantages of this
aystem, "low efficiency, high consumption of electrodes, and high consumption
of electric power."” The advanteges which he cleims for this methcd are,
"eomplem constructionsl forms...mede very simply. The hardness of the
nstel is unimpertent.”

e g

W

e e -

o TR

A consensids of opinion of U¥98. engineers, manufecturers, resesrcners,
condenser specialists, end welding specielists discredits the Russien claims.
They point out thet the theory is besic end asimple, end certainly not new.
They limit ibs precticelity to & very few specislized uses on very hard
metals end for some tcoling of irregulsr shepes. Against this they list
among its disadventages the short life of the condensers due to heavy strain,
the short life of electrodes (since electrodes lose an amount equal to the
burned metal), high coat of nower, maintepnance problers, and the lack of
precision in the finished product.

This method, claimed new and originél by the Russians, conteins
nothing not elreasdy known here. Several U.C. fimms produce apperatus using sub-
stentially thé ssme theory for simple cutting. No sort of precision cen be
obtained, and further, this scheme for cutting is less efficient th»n conventional
methods. Reseerch men feel thet it £t is not worth mtmx putting & resesrch man
on the project. In contrast to this, the Russiens claim to be ucing this
omixhadx method for precision mechine-tooling end grinding. Poseibly—this
methed is new . ta the Rusaigns. _which would point out the .backwerdness. of their
indus$etet-experimeais. oo . o

The Rusciens claim this scheme is rtrresdy being used successfully in
industry. However, the descripti.ns given show thrt the method hes not
progressed beyond the stage of a rew idea., Expert opinion here runs contrery to
the high cleime for this method which ere being srestly hermlded in the Soviet
rress. As did the Germens in Vorld Wsr II, the Ruscsisns =-e etgempting to
make science all-psacticel, rnd are widely putlicising this "mew" mechine-
tool production method. It hes slready besn proved here to be worthless in
the fields which the Russiens cleim to be using {t. ARhoug!r"thr*claigs;:_f_‘_gr
this method ere groety thotrece “Wg??‘k%?‘.’?ﬁ“‘?m 1t % be still in

o abte’ a8 production of ‘quelity
A |

ce R

BT o dn gt ide
A , et e %b’éﬁ&éﬁ"typicel of Ruscisn cleims of advancement in resesrch
v and application. This perticular subject has b en selected from meny such

ceses known to this Agency. It serves as & good basis for Judging Russian
sodiological and scientific propaganda. Probebly a further signifi-ant
implicetion is that the Soviets are trying desperstdly for methods to
reduce shortsges in abresives and machine-tools.

[
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Subjrctu Tlectric Spark distel Sregiom

. Prom ¢ Infustrisl Bullstin of kwitur P. dttle Ime.

Carbridge, Hass.; kumber 280, Gotober L¥ii

Patting Sperks to Work

The sparks which destroy entomobilo-distributor points and erode slectrieal
switchos and sontects have beem put te wvork she setals which cannot be
formed by sachining. The mew "Mathod X* 15 smi for sirtered sarddes,
hardened steels for tools and dies, alloys weed &2 gus twrdives, snd apecial-
uen materiale 1ike titanium, we o sirecaimm, sr, as & mtter of
fact, any electrically mzuf mte . The pecoese ie bDeing intreduced
10 Americsn techmoiogy Wy W Wieiie X Uwjeretics, e afPitiate of the Mrth
Sterling Steel and Carbide Corporetiocn,

In this pev teehnique, the Betal ervelon saused &y o condenesd spark
discharge 1n elestronically odstrolled in istensity swd duration, Thare is
ne r-eiral contect botwesn the “teel® amd the witriky the Vool doed not cut,. as

in comvontione) ma diining practics, sor 4ees it weis ¥ ibg metal, se in / :
slectricare mathods, tool 18 wess and is ons elsetrode of un slectric :
circuit, with the work plece the other elestrode, Ja electriecsl conderser is E
conneated ln the circuit sercss this . Rapid isterruption of the slesiric |
=ircuit causes a spark to ump the gap batwvesn the slectredes, producimg . 5
controlied arosion of the werk plecs, and forming it to the desired shaps. o )
This srosion can be somntrellad te meks strevw Shwrends, rownd er shaped hoies,
811 the vay thyough the work or not, and te cut the work off or tarn 1% down, as
in s lathe, The process ia prucﬁi 1y epplicable to makinmg holes only pertly ¥
through the verk and to forming ourved holes or wadersst recsassss, It san alro
be used for shaping cams and dfes, sharpening dardened tools, marking, and
engraving. The process is now belsg used ia iom of varicus types of
dies, threading carbides for hold pumches, and ether special aprlications. It
1a claimed that sise tolérsnevs cam be held te vithin 0.0005 ineh, and location
tolerances are limited only by the ascuracy of the msehine tools for positioning
the tool and the work, The swrface finish 1s ommperebic to that
achieved vith coarse y-indipg or dismonf-deel 3
!

The mashine for wpsark diseharge work comsists of & Base 8i-ilar to a drill press
with a rotable vork bed, wbich can be relsed or lowered om s rack, Tne work is moun’ -
ed cu this bed, completely’ sutmerged ia s tank of mem-cenductisg fludd, such as.
kerosens, fuel 011, or s epeeially developed 71uid, A pampisg eystem circulatas
the fluid, smineokreasmpxteshattsesmomnickipdrsismtxfictty over
the vork surfece, removing ohips and improving the stabi ity of the spraking
process. An exhaust systen remsves fupea from the trehdfown of the flutd, ‘which
must be replenished to meke up for dcommposition and evaperstion end for that
vhich adheres to firished parts.

8
3

i

|




" Subject: Rlactric Bperk Metal Bresien T :
Frow:  Tofustrial Balletis of keter . Little Ine, | 4
p ’ Cu;\brug-, Mase.j Banbor 200, Ostober 1951 {

The "eutiiing tecl® 1s » »
adjuefed to maintsin a spass in-the reage frwr. 0,000/, %0 0,00 ineh betweon
it angd the work, The toel is mmtematioalls red W & servensehenim, If o
chip lodges betuwen the teol and the verk, the taol decks «ff wntil the
. sursulaties f1luld weshes the chip swer. The seshine s st for a wveltase
i betwsen 5. and 300 volts to cause s spark $0 Jump $he gsp Betwess the slsetrodes,
! The %00l 1a consased in the pwooeas; thea sing Bere swis)l them other nschinizg
mothods, but simce the produsts, msh as carhide dies, Are othorviss unmichinabls,
the expense 18 often Justified. Simoe ths W90l doss 8ot towsh the work, the ' |
rigid hines ascessary witk couveniial mribods ere mot wsbd., Siwple Wwiding : ' :
dovices elamp wvork pleces dnd rigid flsor sswtings are po% czsential. ‘ @

. The machanism of spark srosion ie still cheoge. Swme exparts believe - ¥

. that the Migh carveat densitiss in the spark dfuchargs resull ia high mechaniusl f

i stressas om the surfece vhick esuse partisles to detachk themselves without ;

relting, leaving t surfece unchanged, In Raseis, ubere the process :

ts in videapread use, st least tvo Nypothoses are edvanced. Ome ascribes the :
effact to the impect action of the high swergy discharge. The secosd claime v

that the short duration end exiremely kigh current densily of s epark . -

discharge leads to high energy in tho surface, sswsing explosive v, perization . !

‘ of tha slecirode metal, Jets or flares of vaporised metal from ome electrode 3

" vould thes erode the opposite electrode vhes they S, i

Automatis Coatrel
sogative of the 2 W

PR S

2
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MACHINERY
MAY . 1952,-VOL. 80

Siarpeuing Carbide Tools by the
Flectric Spark Method’

By W. N, ULITIN

city and high cost, o the USSR, of
abras table for grinding cemented carbides
have tended to restrict the use of these materials.
Prof. V. A. Krivoukhova, director of one of the
Russian  technical institutes, has investigated
methends of grinding and finish-grinding by the

e S

i —
N S R
+ oo AW A « o S S
O

Fig. 1. Circuit for the Electric Spark Methad

clectric spark method, which does not entail the
use of abrasives. Bricfly, the process consists in
presenting the workpiece to the surface of a
rotating conductive disc or drum, and passing 2
D.C. current between them. The workpiece is
conneeted to the positive lead, and the revolving
disc to the negative.

Apart from the design of the necessary clec-
trical equipment, the investigations were in-
tended to establish fundamental data for working
cemented carbides efficiently, whereby a high sur
face-finish could be obtained without affecting the
properties of the material.  The equipment con-

* Abstract of an article pub-
lished in Stanki{ Instrument,
1950, Val. 21 (10), pp. 36,
in a foreword by the editorof

at dournal, the itaportance
roved methods of sharp-
ening carbide tools, in view
of the teend towards higher
cutting-speeds  was puinted
out.

There were, he stated, two
techniques in use in Russia,
which did not requi ive

striicted  permitted. trials 1o be made under
various operating conditions with disc surface
speads of 5, 10, and 15 metres per seconed
(approximately 98¢, 1,970 and 2,950 ft. per
wminute). -In the electrical systemn, the - voltage
conld be varicd from 20 to 220, the current fromn

0.1 to 150 amp., and the capacitance of the oscil-

tator-circuit from 1 to 400 mid.

Among the clectrode-dise materials emploved
were cast-iron, steel, cupro-graphite, and alu-
mininm, while the cutting-alloys were of wrades
Adesipnated T 15K (tungsten carbide 79, titaniwm

carbide 15, and cobalt 6 per cent); and BKs'

{tungsten carbide 92, and cobalt 8 per cent). The
caoling media employed included various oil ernul-
sions and air. In Fig. 1 is shown a diagram of the
clectrical circuit, based upon suggestions made
by B.R. and N.I. Lazarenko,t while the geaeral
layout of the equipment is seen in Fig. 2.
Throughout the investigations a suitably adapted
grinding machine of conventional type was em-
ployed, the electrode-disc being mounted on an
cxtension spindle. Referring to Fig. 2. current
is supplied by a motor-generator sct B, and the
tool to be ground, seen at C, is connected, as
already stated, to the positive lead. The nega-
tively-connacted electrode-dise, which is insu-
lated, is shown at D, and is driven by an AC.
motor E. A pump F delivers coolant to the work-
ing zonc between the tonl and the electrode-disc.

The extension-spindle and insulated mounting
of the cleetrode-disc are shown in greater detail

o ©
=50 20
o [FETERETEL]
£ [ TTITITILH

The author, poin
is an advocate of the electric

spark method, with which

this article is concerned. Fig. 2. General Layout of Equipment for Electric Spark Method
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snetheon theiderside of the teed bar, thereby
imparting 0 the atter twice the movelhéot that
wauld be provided by the cam and-lever alone.

The set-up on a Brown & Sharpe No. 2 G
machine, shown in Fig. 15, is for finish forming,
threading, and drilling the cnd of a component
(Fig. 16) for an eleciric Windtone hotn. In this

vertical magazine, as seen at (1, is mounted

¢ial bracket, and is so designed that the
blanks can only be loaded with the milled slots
to the right and the shanks to - the left. “The
parts make contact with cacts other on their
ontside digmeters and there is notendency to-jam
= during feeding.

The feed bar £ to the right of the magazine,
“which tramsfers the parts into the turret holder €
“is coupled by the arm 1) to another axialiy moving
Cbar L. This bar is actuated by the cam on the

frong shaft normally employed for the transfer
arm of the screw slotting attachment.  The speed
for forming and drilling is 1,480 r.p.m. and tor
threading, with a Landmatic die head, 315 r.p.m..
and the cycle time is 27} sec.

A component is scen at F being pushed into
the turret holder. “The latter is axially spring-
loaded so that the part can be pushed against
a step in the collet.” Like the armature shaft,
the work is ejected against a rubber pad, seen
at G in the turret.

It may be noted that the company make
extensive use of statistical quality contro! through-
out the automatic. shop and particular importance
is attached to the maintenance, by all concerned,
of the routines specified for this technique by the
inspection department.  To facilitate the check-
ing of samples the various gap, length, plug and
thread gauges required for a particular component
are mounted on a frame convenient to the
operator.

A typical set of gauges arranged in this
manner is illustrated in Fig, 17, and above them

958 o guss
JO000" | 10003” , +p005
0025 1 Yoo
| 2o002" g -

Fig. 16. Details of the Operation Performed
on the Windtone Horn Cumponent

Fig. 17. Typical Arrangement of Gauges on a
Stand

is Lae corresponding quality control chart. The
orabge-coloured marker over the word T quality™
swings out of sight when the job is running
satisfactorily.

U.S. Machine Tool Exports
The following table gives quantities and vite of
exports of various classes of machine tools from
U5 AL during November, 1951
Number Value $

Engine and tool-room lathes ........ 158 552,982
Light duty bench lathes 106 46,175
Turret fathes ............ 32 993,143
Polishing and buffing lazhes 64 37,695
Other lathes .......... 54 811,893
Vertical boring and turning 6 7.1
Boring machines............ 20 383,360
Automatic screw machines . . 25 426,457
Tapping and threading machines. 141 119,005
Milling machines............ 9 678,664
Gear cutting machines 47 740,095
Drilling machines ........ 173 242,654
Planing and shaping machines 20 228,146
Breaching machines . 7 81,056
Honing machines . 43 333,756
Surface grinding machines .. 57 260,736

Tool and cutter grinding machines. ... 64 75,354
Thread grinding machines S - —-

Other grinding mach:nes e 82 1,184,174
Sheet and plate metal working machines 1,300,141
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with, eatisfactory, resolts
vt the cetnenied caibide
test pieces, - From more
than  2/600. tests with
naterinl to specification
BK 8, the best:results
were obtained at
voltages of from 20 to
25.

The effects of varying
the capacitance €, ex-
pressed in micro-farads,
are. shown graphically
in Fig. 5and 6. In Fig.
5, the rater of melal-
removal P, expressed in
grammes  per  minute
Section X.X. is  plotted  against
' amperage, and a seties
of curves, cach cor-
respouding to a different

Fig. 3. Sectiona! View of Disc and Spindle Assembly for the Electric
Spark Method of Sharpening Carbide Tools

in Fig. 3. Current is fed through & brush-holder
4 10 a slip ring B, whence it passes, by way of the
lead C, to the electrode-disc D. The slip-ring
B and the electrode-disc D are insulated from
the spindle by Textolite rings £ and F. The addi-
tion of this extension-spindle represents the
major change in the conversion of an orthodox
machine for the electric-spark process.  Some
results of the investigation. concerned with the
relationship between the amount of material re-
moved and the current applied, irrespective of
circuit-capacity, are shown graphically in Fig.
4. The quantity of material removed, 2, s
expressed In grammes per minute, and is plotted
against amperage I.  The voltage employed, in
this instance, was 20.

Tt will be seen from the graph that the highest
rate of metal-removal was achieved at an elec-
trode-disc surface speed of 10 metres per second
(1,970 fi. per minute). Practical experience,
however, indicated an optimum disc-speed of 12
to 15 metres per second (2,360 to 2,950 ft. per
minute) while for cutting-tools of softer alloys
(other than carbide) and a current of 20 amp.,
the recommended speed-range is 25 to 30 metres
per sccond (4,920 to 5,900 ft. per minute). These
latter figures may be regarded as optima for
finishing operations. Further investigations were
concerned with the attainment of maximum effi-
ciency of the electrical cquipment compatible

capacitance, is shown.
Fig. 6 indicates rates ot
metal-removal P, (in
gramines per minute),
plotied against capaci-
tance for clectrode-disc velocities of 5 metres per
sccond (980 ft. per minute) and 10 metres per
second (1,970 ft. per minute).

The influence of capacity on surface-finish was
also studied ‘and some typical test results are
shown in Fig. 7. Surface quality is represented
by H (hcight of peaks). (The value of the units
is unknown, Ep.). These curves are based on tests
with a cast-iron disc lubricated with ** aviation
oil Mark MS.”" Tt is believed that for optimum

085 — — ‘
\ ] Lo !
045 p ! ' 1
i 1 B2 Ft/min.
S IRt S R
l i
P pest- l — coe A -
i i ! ‘980Ft/min.
016 |- —l——-»—-— A /
008t~ ol =
L= 5900 .
0w % w 50

Fig. 4. Curves Showing Metal Removal, P, in

Grammes per Minnte, from T 15K Cemented

Carbide, for Various Current Values (at 20 Volts)
and Disc Speeds.

- - T _ :
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Fig. 5. . Curves Showing Metal Removal, P, from

BK§ Cemented Carbide, in Grummes per Mirute,

for Various Values of Curcent (at 29 Voits) and

Capacitance C in Aficrofarads.  The Disc Speed
was 1970 ft. mio.

surface finishes current values from 3 10 5 amp.
should be employed with capacitance from 1 to
5 microfarads, a voltage of 20, and dise speeds of
3,000 10 6,000 ft. per minute.

Metallographic tests of cemented carbide
samples treated under recommended conditions
Jdid not reveal any sign of micro-cracks. Where
porosity was observed, there was little difference
between these samples and those ground by con-
ventional methads. The same applies to phase
compositions and grain size.  With the electric
spirk method, therefore, under suitable condi-
tions, there is no risk of damaging the material,
and this technique could be employed on a com-
mercial scale.

A better indication of the surface finish of
cemented  carbide tools is afforded by their
machining qualities. Tool-life tests were carried
out with tools finished by the electric spark
method and by conventional abrasive miethods.
The tools were used for machining various
metals, including steel and cast iron, under the
following conditions: Roughing, t » s = 1.5

0.47 mm. (0.0591 »~ 0.0185 in).: finishing,
txs—1x0.21 mm. (0.0394x0.0083 in); fine-
finishing t xs=-0.5x0.16 mm. (0.0197 x 0.0063
in): where t=depth of cut in mm. and s=feed

MACHINERY

FA e, deal YO

in mm. rev. Figo 8 shows qryes of cutting
speed, in metres pec minute, Pl“wd “L’.?"i““ too!
life-in minutes, for tools treated X) by the clee-
tric spark method and for thost. harpeted and
finished by abrasives (Y). The lifeo the former
excecded that of the latter by 5 to 10 per cent.
Tests on an industrial scaie shawed nore inpres-
sive results. The clectric spark metlad gave a0
per cent greater tool life than abrasiy sharpen-
ing.  Fig. 9 shows the relationship of surfuce
finish 1o cutting speed for tools treatet by both
miethods. ’

As comented carbides are very brittle,
sivee pressure against a crinding wheel, ¢
ally if it is not funning quite true, may ¢
aoFfaces eracking.  With  the eleetrie spark
method; hoswever, there is always a clearance be-
weeen b ool ands the dise,
therefore particulariy suitable for brittle mste
rials.

The following conditions are recommended
when nsing the dlectric spark nethod on an in-
dustrial scale: —

Coolant,—Well. filtered” ** aviation oil 7 or an

¢ e
[N T | W70 fefmin, :
ool b

]

\ 070
l 060y
\ 040
1 pwl- ff v
|
|

020} -

o701 -f— 1~ : —en

aned the process B2

Fig. 6. Curves Showing Metal Removal, P, from

BKS © ted Carbide in G per Minute

for Various Capacitance Values, C, in Micro-

farads, and Disc Speeds of 980 and 1970 ft min.
at 220 Volts
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elatlsion consting ol Lol Doaiea sk
30-30 per cer waler is suitable. Accumufations
of swarf or ther fnpurities should be remaoved
from time t Hme; a8 required. The flow o the
working /e shoukd” be fairly copiots, but
atricily cotrolled. .|

The Dise is preferably made from
aged cas iT00 but if profies are 1o be formed
it may e of steel or copper. The working fucr
should be kept smiooth and, for normal forms,
the tord should be ocillated Telative o the dise
during the aperation,

The directioi ot roletion must
the cutting vdge. To ensute that
nnder aegative DO potential, tae current eollee-
tor shoukd be carefully tested for eftective con-
tact hefore work 1s begun. When the face of the
dise s nsed, the gap <horkd not exeeed 0.07 i
L0 h0n4 ind, but this may Lo inereased to 0.03
0012 i) when the pvripln- coof adise

setyode

the dise I8

inin.
or evlinder is employ

withont pereeptible vibration.

good electrical contact

The Tool must be in
with thie positive D.C. supply. Al contact sur-

7. Curves Showing Relationship of Surface

Finish, H (Maximum Height of Ridges) and
Capacitance C for Various Values of Current, 4,
and Voltage V

Cutting Speed
5 8 88

a
3

ahwinys be against:t

o, The dise should rotate

Cutting Spesd

rship of Cutiing Speed in
Metres per Minute and Tool Life in Minutes, for
Tools Sharpened (X )by the Electric Spark Method,
and (Y) by Abrasive Wheel
Fig. 9. (Below) Relationship of Surface Finish
of Work, (H==Maximum Height of Ridges) and
Cutting Speed in Metres per Minute for Tools
Sharpened (X) by the Electric Spark Method.
and (Y) by Abrasive Wheel

Fip. 8. ‘(Ahow) Relatio

faces should therefore be kept clean. Top rake
angies may be 4-5 deg. larger than when tools
are ground with abrasive wheels. Setting time
can be reduced by mounting the tool ina univer-
sal holder so that one edge after the other can be
presented to the disc.
If special machines for the electric spark
method are not available, existing machines may
he &(L\pli‘(l, 1)rt)\'idod that the above recommen-
dations are observed. Suandard electrical switch-
gear may be used.
The total time required for sharpening a hard
etal tool of 20 by 30 mm. section (.79 by
1.18 in) by the clectric spark  method is 6
min. {actual machine time 3.5 min.) whereas con-
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ventional gris aald requite 4.3
0. 5 min.  For ronghing operations

TABLE

_on the various faces of the tool the

ranges of voltage, current and capaci-
wance employed are 20 to 30V, 120
to 250A., and 300 to 500 microfarads

For finishing the ranges are 15 10 S e
0V, 3 to 7A., and 1 to 20 micro-
farads. - Roughing speeds range from

9,400 to 2,800 ft. per minute, and o

ooo
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I, METHOD OF TABULATING CROSS SLN ~ams
<

Type : - 4} in. dia. Crossshde Cams (One Lobe)
Busic Dimeazions - 43 . dianceter by | . bore
Range 0.100 0.149 incl.

Hun. Cam  Rise ~ Hun-  Cam R, Hun
s number onlobe dredths number onle dredths

20 [ ] 25 Q.1
5 0.115 g 9,128
14 0.119 3 0.2t

finishing speeds from 5,000 to 6,000

per minate.  The. cost of the
abrasive method is estimated 10 be
70710 100 per cent greater than that of the clectric
spark’ muthod. 1t s believed that the new tech-
nique may offer particular advantage for sharpen-
ing form-tools, chasers, thread-cutting - tools,
milling cutters, and gear cutters, also that it may
he possibie to obiain Ty high & on ool
surfaces.

toSee Drish Patent, 637,740
following publications : B, R,
Physics of the Electrie Spark Methods of ¥
Ministry of L Industry, 165K
Stanki 1 Lnstr., Vel, 17, 1946, pp 811 (1 7,
Phe 4B (Leb.) s and Vestuild Mackinostromya; Vol. 27, 1947,
- G [ Jan.).

v. 1. Lazarenko
chining
Moscow,
; Vol 18,1

Cam Economy
By J. McDONALD

1t is the experience of the writer that many firms
which use single-spindle automatic screw machines
waste a great deal of time and effort by failing to
cmploy, wherever possible, cams already in their
tool stores for the production of components that
are similar to those for which the cams were origin-
ally  designed. 1t will be appreciated thai
“ Similar " refers expressly to components requir-
ing cams of approximately the same throw, and
not to the actual form of the component.

1f cams are to be selected for the production of
components for which they were not specifically
designed, it is essential that a careful and system-
atic record should be kept of all those that are
atready in existence.

1

| Type :- -7 in. d
l Basic Dimensions
|

7

It Lobe 1nd Lobe
Cam e Sie i Index FR— -
number Rite No.of  (percent) Riie + No.af
| on cam ' Hundredths oncam  Hundredths
0,140 9 4 0.545 16
0.125 14 3 0.62% 7
0.040 5 3 0210 19

This, unfortunately, i seldom done, althougy the
sdvantages are apparent. The following method of
compiling such records i therefore suggested.

Camns used on the frout, bick and third slide
are considered - first, because the majority of cross
<ide cams have only one uniformly-generated ol
; A in o sinele table, They
are al interchangeable, except, of coutse, where the
bores of the vatious cross slide cams differ. For
-sample, the third slide cam on a No. 68 B.S.A.
nachine cannot be used to operate the {front or
back slide because of the difference in bore dia-
meters,

There are only two constants for any cam, art
from its basic dimensions, namely :—{1) The ri in
inches of the cam lobe. (2) The number of hun-
dredths of ¢
table campiled must therefore indicate these two
factors, and a snggested lavout record fur cross
slide cams is shown in Table 1.

Since lead cams may have a number of lobes, it
may be felt that it is scarcely worth while to record
them. Such records can, however, be uscfully em-
ployed, and an effective method of tabulation ix
shown in Table

It is, of cour undesirable that uneconomical
time cveles should be permitted merely in order to
take advantage of existing cams. 1t is suggested,
therefore, that the cam designer should prepare
the usual cam layout for each job, but, before draw-
ing the cams, should refer to the prepared lists to
ensure that cams are not designed and ordered
which are almost duplicates of those in stock,
unless, of course, practical requirements justify
duplication.

TABLE 2. METHOD OF TABULATING LEAD CAMS

Lead Cums with 4 Labes

in. dia. by I} in. bore

|
f l 3rd Lobe ' ! 4th Lobe
ndex - S Index i
(per cent)  Rise No.of  {percent)| Rise No. of
on cam  hundredths onam  hundredths

5 00 @ 18 s o
4 0.040 3 ) 0,505 10
3 0.180 1" 3 0,055 3

m surface cccupied by the lobe. The
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